Influence of polyethylene glycol 400 on the gastrointestinal absorption of ranitidine.
To investigate the effect of co-administered polyethylene glycol 400 (PEG 400), a pharmaceutical excipient previously shown to accelerate small intestinal transit, on the absorption characteristics of ranitidine from the gastrointestinal tract. Ten healthy male volunteers each received, on two separate occasions, an immediate-release pellet formulation of ranitidine (150 mg) encapsulated within a hard gelatin capsule and a liquid preparation consisting of 150 ml orange juice (control) or 150 ml orange juice containing 10 g PEG 400 (test). The liquid preparations were also radiolabelled with indium-III to allow their transit through the gastrointestinal tract to be followed using a gamma camera. On a further occasion an intravenous injection of ranitidine (50 mg) was administered. Blood samples were taken over a 12 h period on each study day to allow a ranitidine plasma and subsequent absorption rate profile to be generated for each oral formulation. Urine was collected for 24 h and assessed for PEG 400 concentration. The absolute bioavailability of ranitidine from the pellet formulation was significantly reduced by 31% (from 51% to 35%) and small intestinal liquid transit time was significantly shortened by 37% (from 226 min to 143 min) as a consequence of PEG 400 in the test preparation. PEG 400 also affected the rate of ranitidine absorption, with major differences noted in the mean absorption time and Cmax parameters. The appearance of double peaks were less evident in the ranitidine pharmacokinetic profiles in the presence of PEG 400, and little or no correlation was observed between the absorption of ranitidine and PEG 400. These results clearly demonstrate that PEG 400 adversely influences the gastrointestinal absorption of ranitidine. This in turn has ramifications for the use of PEG 400 as a pharmaceutical excipient in oral formulations.